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Abstract 
Background: Social networking sites (SNSs) allow people to socially connect with each other, collaborate, and share 
information. However, problematic SNS use (PSNSU) may be associated with negative personality traits. The present 
study investigated the associations between PSNSU, dark triad personality traits, and emotion dysregulation.
Method: In the present study, 555 SNS users (Mage = 33.32 years, SD = 10.88) completed an online survey comprising 
measures of PSNSU, dark triad personality traits, and emotion dysregulation.
Results: Bivariate correlations showed that PSNSU was significantly associated with dark triad traits as well as emo-
tion dysregulation. Structural equation modelling (where the effect of the dark triad traits on PSNSU was mediated by 
emotion dysregulation) showed that 33.5% of the variance of PSNSU was explained by Machiavellianism, psychopa-
thy, and narcissism.
Conclusion: The findings provide suggestive evidence of why PSNSU may occur as a function of the presence of 
dark triad traits and emotion dysregulation. The study also highlighted the important role that emotion regulation 
plays in the association between dark triad traits and PSNSU.
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Background
Billions of people now have multiple international social 
connections courtesy of social networking sites (SNSs). 
Research suggests that 24% of teenagers use SNSs almost 
constantly and 71% use more than one SNS [1]. There are 
many benefits of using SNSs. They (1) elevate the ease in 
which individuals may form and create online communi-
ties [2], (2) improve collaboration and sharing of infor-
mation [3], (3) can lead to the creation of new job roles 
[4], (4) allow users to be constantly connected to friends, 
(5) allow for ease of communication, information trans-
fer, and (6) help break down social boundaries [5].
However, the negative consequences of SNS use can-
not be ignored. Problematic social networking site use 
(PSNSU, and in extreme cases ‘SNS addiction’) are exam-
ples of such negative consequences. Andreassen and 
Pallesen [6] have defined PSNSU as being preoccupied 
with SNSs, having a strong motivation to use SNSs, and 
spending excessive amounts of time on SNSs leading to 
impairments in social, personal and/or professional life, 
as well as psychological health and wellbeing. Unlike 
other addictive disorders, such as gaming disorder [7], 
PSNSU has not yet been recognized as a clinical disorder 
and researchers recommend discussing the problematic 
behaviour against the background of guidelines such as 
(1) the presentation of clinical relevance, (2) a theoretical 
embedding, and (3) a better understanding of underlying 
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mechanisms [8] when considering PSNSU as potential 
“other specified disorders due to addictive behaviours”.
Regarding the clinical relevance, some research studies 
highlight prevalence rates of individuals suffering from 
problematic use (e.g., [9, 10]) with one study [11] report-
ing that 29.5% of the sample experienced negative conse-
quences due to PSNSU. Bányai et al. [12] showed in one 
nationally representative study that among nearly 6000 
Hungarian teenagers, 4.5% reported to be at risk of devel-
oping a PSNSU [12]. However, the lack of classification as 
well as non-standardized diagnostic or assessment pro-
cedures make the comparability across different studies 
difficult.
Regarding the theoretical embedding of PSNSU, sev-
eral theoretical approaches from addiction research 
have been used to identify and to explain key factors and 
underlying mechanisms of the development and main-
tenance of a potential addictive behaviour, for example 
the dual-process approach [13, 14] as well as the idea of 
cue-reactivity and craving as key factors of an addictive 
behaviour [15, 16, 17]. However, there are some theo-
retical approaches focusing on problematic Internet use 
in general as well as on PSNSU in specific. The I-PACE 
(Interaction of Person-Affect-Cognition-Execution) 
model by Brand et  al. [18] and its updated version [19] 
describes the process involved in the development and 
maintenance of a potential addictive (online) behaviour. 
The model outlines that specific predisposing variables 
such as personality traits, using motives, social cog-
nitions, and psychopathological symptoms affect the 
perception of internal and external triggers. It is also 
assumed that the perception of those triggers results in 
specific affective and cognitive responses, which are also 
affected by subjective coping style, emotion regulation 
strategies, and inhibitory control leading to the decision 
to use a specific online application, for example SNSs. 
Based on reward-related learning and reinforcement 
processes, it is assumed to result in a continuation of the 
behaviour, whereas individuals experience a diminished 
control and negative consequences in daily life [19].
In addition to many components of the model, a key 
assumption is that the effect of individual personal char-
acteristics on a specific behaviour is reinforced and/or 
mediated by affective and cognitive components, but 
also by difficulties in regulating emotions and in dealing 
with conflicts illustrated as dysfunctional coping style. 
Empirical findings already emphasized that the effect of 
personality traits, social cognitions, and psychopatho-
logical symptoms on tendencies towards an Internet-use 
disorder in general as well towards PSNSU was medi-
ated by dysfunctional coping [20, 21]. Other theoretical 
models, such as the social skills model [22, 23] and  the 
cognitive-behavioural model [24], emphasise the role of 
maladaptive cognitions, the effects of psychopathology, 
and psychosocial problems on the formation of problem-
atic online behaviours. In line with this, [25] also argues 
that the Internet is used for compensation of deficits 
and as a specific coping strategy resulting in overuse. He 
stressed that predisposing variables, usage motives, and 
environmental factors should be considered when inves-
tigating the relation of dysfunctional coping and Internet 
use.
Moreover, the theoretical assumptions by Wegmann 
and Brand [26] emphasize that PSNSU is mainly asso-
ciated with psychosocial characteristics that drive the 
behaviour in order to experience gratification of specific 
needs or compensation of deficits. The authors propose 
two pathways: the fear-driven/compensation seeking 
hypothesis and the reward-driven hypothesis specified 
by specific needs, for example, the  need to belong, and 
personality traits, narcissism, and reinforcement pro-
cesses such as fear of missing out 26. Since the model 
is not exhaustive, it could also be assumed that further 
mediating factors such as emotion regulation strategies 
to experience rewards or to compensate for deficits also 
represent a reinforcing mechanism.
The relevance of maladaptive personality traits on PSNSU
Studies investigating the associations between SNS use 
and personality as predisposing factors have demon-
strated different personality traits to be associated with 
PSNSU [27–34]. However, in addition to these ‘func-
tional’ traits, there are further studies addressing mala-
daptive or mainly ‘dysfunctional’ personality traits, which 
appear to be associated with problematic use of the inter-
net (generally) and SNSs (more specifically). The anti-
social traits commonly referred to as the dark triad (i.e., 
Machiavellianism, psychopathy, narcissism) and the dark 
tetrad (dark triad traits plus sadism) are now increas-
ingly being researched [35–37]. Sindermann et  al. [38] 
investigated the association between dark triad traits 
and different forms of problematic use of internet appli-
cations. They reported that symptoms of problematic 
internet use were related to Machiavellianism and psy-
chopathy. For both males and females, psychopathy was 
positively associated with internet pornography use and 
problematic internet use in general. However, the corre-
lation patterns differ with respect to preferred internet 
applications such as PSNSU, problematic online buying/
shopping behaviour, and problematic pornography use. 
The authors concluded that the relationship between 
these traits and  problematic online behaviour appear 
to be more complex and should be investigated in more 
detail. Kircaburun et al. [39] also reported that Machia-
vellianism and narcissism were positively associated with 
PSNSU, and males had higher scores on dark triad traits. 
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Recently, research has reported associations between 
Machiavellianism, psychopathy and PSNSU [40, 41].
The relevance of emotion dysregulation on PSNSU
Emotion regulation is a trait that refers to the process 
involved in monitoring and evaluating emotion in order 
to accomplish one’s goals [42]. Research offers support 
for the associations between difficulties in emotion regu-
lation, mental health problems, and maladaptive behav-
iours [43, 44]. Emotion regulation difficulties have been 
shown to be related to substance use [45, 46], deliberate 
self-harm [47], risky sexual behaviour [48], and depres-
sion [49].
More recently, researchers have begun investigating the 
associations between difficulties in emotion regulation 
and addictive behaviours. Hormes et  al. [50] examined 
PSNSU and its associations with difficulties with emotion 
regulation and substance use. The results showed that 
PSNSU appeared to arise due to poor emotion regulation 
skills and heightened susceptibility to both substance 
and non-substance-use disorder (as was also found in a 
study by Estévez et  al. [45]). Elhai et  al. [51] monitored 
daily smartphone use over the course of one week among 
68 college students. Lower depression severity predicted 
increased smartphone use over the one-week period. 
Greater use of expressive suppression as an emotion reg-
ulation strategy predicted more baseline smartphone use, 
but less smartphone use during the one-week period.
More generally, several studies have investigated 
emotion regulation and problematic internet use with 
findings revealing that emotion regulation negatively cor-
related with PIU [45, 52, 53]. Taken together, research 
findings emphasize the relevance of emotion regula-
tion strategies for investigating addictive use of internet 
applications as well as its interaction with predisposing 
variables. Further investigating the impact of emotion 
regulation could potentially help in the development of 
interventions to tackle PSNSU.
Aims of the present study
Theoretical assumptions as well as empirical evidence 
emphasize that in addition to direct effects of personality 
traits on PSNSU, the relationship appears to be mediated 
by further cognitive and affective responses. Brand et al. 
[19], as well as Wegmann and Brand [26], illustrate the 
importance of predisposing factors such as personality 
traits resulting in a potential addictive behaviour such as 
PSNSU. However, the authors also highlight that besides 
those predisposing risk factors, further affective and cog-
nitive responses as well as coping mechanisms such as 
emotion regulation abilities could mediate the relation-
ship between vulnerable factors and PSNSU. It has been 
noted that dysfunctional coping strategies and emotion 
dysregulation could result in repeated usage of specific 
online applications for experiencing the gratification of 
specific needs or to compensate for emotional or social 
deficits [18, 19, 21].
Moreover, research outlines that this relationship can 
be observed as direct and indirect effects of dark triad 
traits on PSNSU [39, 54]. Consequently, in addition to 
the direct effect of personality traits, and based on these 
aforementioned theoretical as well as empirical consider-
ations, it could be assumed that emotion regulation strat-
egies or emotion dysregulation play an important role in 
the development and maintenance of internet use disor-
ders (such as PSNSU). Understanding the process in the 
development and maintenance of PSNSU is an important 
first step. Knowledge concerning reinforcement mecha-
nisms would be useful for defining preventive factors as 
well as being of use in treatment programs for individuals 
suffering from negative consequences. Therefore, the pre-
sent study examined the associations between PSNSU, 
dark triad personality traits, and emotion dysregulation. 
Emotion dysregulation was tested as a mediator due to 
previous research showing that it may be a key variable 
in managing problematic behaviour. The hypothesized 
mediation model is shown in Fig. 1.
Method
Participants
The present study comprised 555 participants (264 
females, 291 males) aged between 18 and 80  years 
(M = 33.32  years, SD = 10.88). Initially, there were 566 
survey responses, but following a reliability check ques-
tion (where participants were asked to answer the 
question “I breathe oxygen each day”, and only the indi-
viduals who gave a correct response to this question were 
included), 555 valid and complete responses remained 
for data analysis. Of these, 35 participants were students, 
389 were employed, 76 were self-employed, 42 were 
unemployed, and 13 were retired.
Since SNS usage was the focus of the present study, 
participants were also asked which SNS platform they 
preferred the most. The most preferred sites were Face-
book (59.64%), Instagram (10.45%), YouTube (7.38%), 
WhatsApp Messenger (7.38%), Twitter (6.48%) and oth-
ers (less than 5%). Regarding their preferred social net-
working activities, responses included checking the 
news feed (27.93%), viewing photos (19.46%), chatting to 
friends (16.22%), and updating their status (11.35%). Par-
ticipants indicated spending one to 980 min each day on 
SNSs (M = 118.88 min, SD = 102.36).
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Design and materials
A cross-sectional survey design was utilized in the pre-
sent study. Several measures were used to investigate the 
study variables. These measures are described below.
Bergen Social Media Addiction Scale
The Bergen Social Media Addiction Scale (BSMAS), a 
modified version of the Bergen Facebook Addiction Scale 
(BFAS; [29]) was used to assess PSNSU. Scale questions 
were modified by Andreassen et  al. [55] by substituting 
the word ‘social media’ for the word ‘Facebook’ and has 
been validated in a number of studies (e.g., [12, 56–58]). 
Six items assess the six core criteria of addiction outlined 
by Griffiths [59], i.e., salience, conflict, mood modifica-
tion, withdrawal, tolerance, and relapse. Responses are 
provided on a five-point Likert scale ranging from 1 (very 
rarely) to 5 (very often). Total scores are obtained by sum-
ming participant ratings of each item, with higher scores 
indicating higher PSNSU severity. The mean BSMAS 
score ranges from 1 to 5 and the internal reliability of 
the scale in the present study was good (α = 0.789). The 
BSMAS was used as a continuous variable similar to pre-
vious research studies [60, 61, 62].
Short Dark Triad Scale
The Short Dark Triad Scale (SD3; [63]) was used to assess 
the dark triad personality traits of Machiavellianism, nar-
cissism, and psychopathy. The SD3 is a 27-item measure 
with five-point Likert responses ranging from 1 (disagree 
strongly) to 5 (agree strongly). Example items include ‘it’s 
not wise to tell your secrets’, ‘people see me as a natural 
leader’, and ‘it’s true that I can be mean to others’. The 
mean of the items within each subscale was calculated 
with higher mean scores indicating higher levels of dark 
triad traits. Each of the three subscales comprises nine 
items, and the internal reliabilities of all subscales were 
good to very good (Machiavellianism α = 0.834;  narcis-
sism α = 0.745; psychopathy α = 0.848).
Difficulties in Emotion Regulation Scale
The short version of the Difficulties in Emotion Regula-
tion Scale (DERS-16; [64]) was used to assess difficul-
ties in emotion regulation. The DERS-16 is a self-report 
measure that assesses individuals’ typical level of difficul-
ties in emotion regulation. The scale comprises 16 items, 
example items include ‘When I’m upset, I feel ashamed 
with myself for feeling that way’, ‘When I’m upset, I have 
difficulty getting work done’, ‘When I’m upset, I feel out 
of control’, and ‘I have difficulty making sense out of 
my feelings’. Respondents rate the extent to which each 
item applies to them on a 5-point Likert-type scale from 
1 (almost never) to 5 (almost always). Besides the over-
all mean score of the DERS-16, further mean values of 
the following subscales are calculated: lack of emotional 
clarity (two items), difficulties engaging in goal-directed 
behaviour (three items), impulse control difficulties 
(three items), non-acceptance of emotional responses 
(three items), and limited access to effective emotion 
regulation strategies (four items). Higher values reflect 
greater levels of emotion dysregulation. The internal reli-
ability of the overall mean score in the present study was 
excellent (α = 0.927). The five subscales of the question-
naire are used to represent the latent dimension of “emo-
tional dysregulation” in the structural equation model.
Fig. 1 The operationalised model for analysing the main assumptions with PSNSU as dependent variable
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Procedure
A recruitment message was posted on the online crowd-
sourcing website Amazon Turk inviting SNS users aged 
18 years or older to participate in the study. The recruit-
ment phase lasted seven days. The online recruitment 
post included information about the purpose of the 
study and a hyperlink to the online survey. The hyperlink 
directed participants to the survey where they were pre-
sented with a participant information page followed by 
clear instructions on how to complete the survey. All par-
ticipants provided written consent by ticking a box in the 
online survey that asked them to acknowledge consent to 
participate. All participants were assured that their data 
would remain anonymous and confidential. A debrief-
ing statement at the end of the survey reiterated the 
purpose of the study and informed participants of their 
right to withdraw from the study. Participants were paid 
for survey completion through the Amazon Turk online 
interface.
Ethics
The study was carried out in accordance with the Dec-
laration of Helsinki and British Psychological Soci-
ety Ethical Guidelines. The first author’s university 
ethics committee approved the study. All participants 
were informed about the study and all provided informed 
consent.
Statistical analysis
Statistical analyses were carried out using SPSS 25.0 for 
Windows (IBM SPSS Statistics). Pearson’s correlations 
were calculated to test bivariate relationships between 
variables. The structural equation model to test the 
aforementioned mediation effects were analysed using 
Mplus 6 [65]. Besides the mean scores of the variables 
mentioned we used the method of item parcelling. This 
method reduces the risk of measurement errors in struc-
tural equation models [66, 67]. Therefore, we split the 
items of the BSMAS and the subscales of the SD3 in two 
half and calculated two further mean scores from half of 
the variables each. We then had additional sub-factors, 
which had been used to define the latent dimensions of 
the predictors (narcissism, Machiavellianism, and psy-
chopathy), as well as the depended variable PSNSU by 
using two sub-factors each. For the latent dimension 
emotion dysregulation, no item parcelling was needed 
since the questionnaires used already represented the 
construct by all five sub-factors (as described in the 
Methods section).
The evaluation of the model fit was done with standard 
criteria: standardized root mean square residual (SRMR; 
values < 0.08 indicated a good fit with the data), com-
parative fit indices (CFI/TLI; values > 0.90 indicated an 
acceptable fit with the data), and root mean square error 
of approximation (RMSEA; values < 0.08 indicated a good 
fit with the data) [68, 69]. Additionally, the χ2 test was 
used to check the data derivation of the defined model. 
However, before analysing the structural equation model 
all relevant variables were checked to see if they corre-
lated with each other [70].
Results
Descriptive values and correlation analyses
The descriptive values such as the mean scores and the 
standard deviations for all scales and the additional sub-
factors defined by the method of item parcelling as well 
as the bivariate correlations between all aforementioned 
variables are shown in Table 1. The results showed that 
PSNSU overall score was significantly associated with 
dark triad traits and emotion dysregulation. Emotion 
dysregulation was also significantly correlated with dark 
triad traits. In addition, the subscales of emotion dysreg-
ulation as well as the sub-factors calculated by item par-
celling also significantly correlated.
The structural equation model
In the structural equation model, it was assumed that the 
effect of all dark triad traits (Machiavellianism, psychopa-
thy, and narcissism) on PSNSU was mediated by emotion 
dysregulation. Based on the idea of item parcelling, we 
used the sub-factors of the BSMAS for the latent dimen-
sion PSNSU, the sub-factors of the dark triad subscales 
for the latent dimension Machiavellianism, psychopa-
thy, and narcissism, and all subscales assessing emotion 
dysregulation for the latent dimension emotion dysregu-
lation. The structural equation model with PSNSU as 
dependent variables showed an excellent fit with the data. 
The RMSEA was 0.086, p ≤ 0.01, CFI was 0.947, TLI was 
0.924, and the SRMR was 0.056. The χ2 test was signifi-
cant, (p ≤ 0.01). Overall, 33.5% of the latent dimension 
PSNSU variance was explained by the proposed model 
(R2 = 0.335, SE = 0.041, p ≤ 0.001). The structural equa-
tion model with the factor loading and the β-weights are 
shown in Fig. 2.
The results indicated that the latent dimensions were 
well represented by the manifest variables used. In addi-
tion, the results outlined that narcissism had a direct 
effect on PSNSU, while Machiavellianism and psychop-
athy had no direct effect on PSNSU. However, all dark 
triad traits had a direct effect on emotion dysregulation, 
which also had a direct effect on PSNSU. Additionally, 
the indirect effect of Machiavellianism on PSNSU medi-
ated by emotion dysregulation was almost significant 
(β = 0.065, SE = 0.034, p = 0.057). The significant indirect 
effect of narcissism on PSNSU over emotion dysregula-
tion (β = -0.102, SE = 0.028, p ≤ 0.001) indicated a partial 
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mediation, whereas the significant effect of psychopa-
thy on PSNSU over emotion dysregulation (β = 0.206, 
SE = 0.041, p ≤ 0.001) indicated a full mediation effect.
Additional analyses
Empirical findings illustrate that male and female users, 
as well as younger users, differ in the development and 
maintenance of a PSNSU [12, 71, 72]. Therefore, demo-
graphic variables could have an effect on the structural 
equation model, which we would like to control for. At a 
first step, we calculated group comparison between male 
and female participants to check if there were significant 
gender differences in the aforementioned variables. The 
results showed that males had higher scores in dark triad 
personality traits compared to females (Table  2). For a 
better understanding of the underlying mechanisms of 
PSNSU, a further structural equation model was tested, 
which addressed gender differences in dark triad traits. 
Table 1 Mean scores, standard deviations and bivariate correlations between the aforementioned variables
**p ≤ .010, +control variable, M mean values, SD standard deviation
M (SD) Age+ 2 2a 2b 3 3a 3b
1. PSNSU (Overall score) 2.50 (0.80) − .237** .343** .351** .287** .294** .333** .163**
 1a PSNSU sub-factor 1 2.57 (0.87) − .195** .298** .310** .244** .246** .288** .123**
 1b PSNSU sub-factor 2 2.42 (0.87) − .240** .333** .336** .285** .296** .326** .177**
2. Machiavellianism (Overall score) 3.39 (0.72) − .275** .949** .927** .545** .583** .352**
 2a Machiavellianism sub-factor 1 3.39 (0.75) − .261** .760** .538** .585** .334**
 2b Machiavellianism sub-factor 2 3.38 (0.78) − .255** .479** .501** .325**
3. Narcissism (Overall score) 2.98 (0.62) − .245** .933** .847**
 3a Narcissism sub-factor 1 3.11 (0.74) − .237** .599**
 3b Narcissism sub-factor 2 2.82 (0.63) − .196**
4. Psychopathy (Overall score) 2.65 (0.83) − .350**
 4a Psychopathy sub-factor 1 2.68 (0.89) − .351**
 4b Psychopathy sub-factor 2 2.61 (0.87) − .306**
5. Emotion dysregulation (Overall score) 2.22 (0.78) − .288**
 5a Lack of emotional clarity 2.01 (0.92) − .240**
 5b Difficulties engaging in goal-directed behaviour 2.45 (0.95) − .215**
 5c Impulse control difficulties 2.04 (0.94) − .251**
 5d Non-acceptance of emotional responses 2.29 (0.96) − .221**
 5e Limited access to effective emotion regulation strategies 2.23 (0.88) − .271**
4 4a 4b 5 5a 5b 5c 5d 5e
1. PSNSU (Overall score) .347** .337** .317** .423** .399** .339** .427** .281** .356**
 1a PSNSU sub-factor 1 .241** .235** .219** .382** .325** .329** .374** .261** .325**
 1b PSNSU sub-factor 2 .397** .384** .364** .396** .409** .293** .412** .256** .329**
2. Machiavellianism (Overall score) .655** .637** .597** .342** .322** .209** .393** .263** .277**
 2a Machiavellianism sub-factor 1 .599** .578** .552** .317** .298** .195** .361** .256** .250**
 2b Machiavellianism sub-factor 2 .633** .622** .569** .326** .307** .197** .377** .237** .272**
3. Narcissism (Overall score) .521** .491** .495** .122** .169** − .008 .278** .083 .049
 3a Narcissism sub-factor 1 .554** .527** .522** .149** .201** .001 .296** .110** .075
 3b Narcissism sub-factor 2 .340** .315** .330** .052 .079 − .018 .182** .022 − .003
4. Psychopathy (Overall score) .958** .930** .428** .399** .223** .548** .288** .363**
 4a Psychopathy sub-factor 1 .787** .429** .393** .233** .549** .276** .367**
 4b Psychopathy sub-factor 2 .375** .357** − 183** .479** .268** .313**
5. Emotion dysregulation (Overall score) .719** .832** .817** .831** .929**
 5a Lack of emotional clarity .530** .576** .482** .594**
 5b Difficulties engaging in goal-directed behaviour .567** .609** .730**
 5c Impulse control difficulties .589** .683**
 5d Non-acceptance of emotional responses .727**
 5e Limited access to effective emotion regulation strategies
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Therefore, we ensured that the overall variables of the 
SEM significantly correlated with each other. For the 
male sample, all variables showed a significant correlation 
(r ≤ 0.439 and ≥ 0.309), except for emotion dysregulation 
and narcissism (r = 0.082). For the female sample, all vari-
ables significantly correlated with each other (r ≤ 0.459 
and ≥ 0.152). The proposed model with additional dif-
ferentiation by gender using mean structure analysis was 
analysed, which is often used to compare group means on 
the proposed constructs [73]. Again, the fit indices were 
good (RMSEA = 0.086, p ≤ 0.01, CFI = 0.937, TLI = 0.923, 
SRMR = 0.063). Both models, for males and females, are 
shown in Fig. 3a, b.
For the male and female participants, the results 
showed a direct effect of psychopathy and emotion 
dysregulation on PSNSU. Machiavellianism and nar-
cissism showed no direct effect. Narcissism and psy-
chopathy had a direct effect on emotion dysregulation 
as well. In addition, the effect of psychopathy and 
narcissism on PSNSU was mediated by emotion dys-
regulation. Overall, 38.1% of the PSNSU variance was 
explained in the male sample (R2 = 0.381, p ≤ 0.001). 
In the female model sample, 33.8% of the PSNSU vari-
ance was explained (R2 = 0.338, p ≤ 0.001). In sum-
mary, the results showed similar direct and indirect 
effects for both males and females but when consider-
ing effect sizes and mediation patterns, there are some 
distinct gender differences. In a second step, the bivar-
iate correlations were calculated between age and all 
other variables (see Table  1). The results showed sig-
nificant effects with small to medium effect sizes. We 
additionally included age as a covariate in the struc-
tural equation model, however, the model fits showed 
no good fit with the data (RMSEA = 0.141, p ≤ 0.001, 
CFI = 0.827, TLI = 0.761, SRMR = 0.165). It could be 
assumed that the effect of age in PSNSU as well as in 
Fig. 2 Results of the structural equation model including factor loadings on the described variables and the accompanying β-weights, p values, 
residuals, and indirect effects
Table 2 Mean scores, standard deviations and group comparisons between male and female participants






PSNSU (Overall score) 14.74 (4.83) 15.27 (4.76) t(553) = − 1.30, p = .194, d = 0.11
Machiavellianism (Overall score) 3.46 (0.68) 3.30 (0.75) t(553) = 2.70, p = .007, d = − 0.22
Narcissism (Overall score) 3.08 (0.57) 2.87 (0.66) t(520.44) = 3.89, p ≤ .001, d = − 0.34
Psychopathy (Overall score) 2.81 (0.71) 2.46 (0.92) t(492.77) = 5.02, p ≤ .001, d = − 0.43
Emotion dysregulation (Overall score) 35.89 (11.99) 35.19 (13.07) t(534.98) = 0.66, p = .510, d = − 0.06
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the development and maintenance of emotion regula-
tion strategies might be based on different constructs. 
We recommend that the impact of age on PSNSU 
should be systematically addressed in future studies. 
Cognitive development along with the emotion regula-
tion capacities may develop as the age increases. For 
instance, metacognition which represents a higher 
cognitive function has been found to be more salient 
than emotion recognition in adolescent PSNSU. On 
the other hand, emotion recognition difficulties have. 
been found to be prominent in adult PSNSU [74, 75]. 
Therefore, it is important to examine SNS tendencies 
in different age groups.
Fig. 3 a Results of the structural equation model for the male sample including factor loadings on the described variables and the accompanying 
β-weights, p values, residuals, and indirect effects. b Results of the structural equation model for the female sample including factor loadings on the 
described variables and the accompanying β-weights, p values, residuals, and indirect effects
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Discussion
The present study investigated the associations between 
PSNSU, dark triad personality traits, and emotion dys-
regulation. Overall, 33.5% of the variance was explained 
in the assumed structural equation model. The results 
highlight the relationship between dark triad traits and 
PSNSU by indicating that maladaptive personality traits 
appear to be associated with PSNSU. Additionally, emo-
tion dysregulation also appears to be associated with 
PSNSU. Furthermore, the effect of maladaptive person-
ality traits was mediated by dysfunctional emotion regu-
lation strategies, which appears to be a reinforcement 
mechanism and additional risk factor.
Individuals with maladaptive personality traits appear 
to be at higher risk for developing addictive behaviour, 
especially when they have impairments in regulating 
their own emotions. This appears to be the case for both 
male and female SNS users. Moreover, the results addi-
tionally show that the maladaptive personality traits dif-
fer in their effect on the development and maintenance of 
PSNSU. Since psychopathy and Machiavellianism did not 
predict symptom severity of PSNSU directly, narcissism 
could be identified as a direct risk factor. The direct effect 
of narcissism on PSNSU supports previous research by 
Malik and Khan [10] who reported that PSNSU was a sig-
nificant predictor of narcissistic behaviour. This finding 
also lends support to previous research that has inves-
tigated narcissism and problematic online behaviour 
[76–78].
It could be concluded that individuals who have the 
desire to achieve admiration and self-enhancement 
such as a narcissist and those who show reduced empa-
thy for the achievement of individual goals have higher 
difficulties in controlling their own SNS use. This could 
especially be the case in that most SNSs allow the pres-
entation of an ideal self and the explicit control by users 
of their own impression management [79–82]. It might 
be assumed that this control and the desire of ideal self-
presentation could become a potentially obsessive behav-
iour resulting in the urge to get positive feedback for 
their own profile or new status updates (e.g., [83]).
Recent research has shown that a specific dimension 
of grandiose narcissism (i.e., passive and dependent on 
others) is a risk factor for PSNSU, whilst the active and 
independent dimension could function as a protective 
factor [84], therefore not all aspects of the trait might 
contribute to addictive behaviour. Furthermore, a recent 
review study found that the association between vulnera-
ble narcissism and PSNSU is under-researched [85]. This 
highlights the need for further research into the different 
dimensions of narcissism.
The mechanism for individuals with psychopathic and 
Machiavellian tendencies appear to be different. The 
bivariate correlations indicate a positive relationship 
between Machiavellianism, psychopathy, and PSNSU. 
However, the mediation effect illustrate that these rela-
tionships seem to be more complex. Individuals, who 
are impulsive, non-empathetic, selfish, manipulative, and 
ruthless (see [86]), seem to have difficulties in regulat-
ing their own emotion, which could lead to a higher vul-
nerability of developing PSNSU. These findings support 
previous research indicating that a dysfunctional coping 
style could be described as a reinforcement mechanism, 
which enhances the risk of problematic internet use 
when specific personality traits are investigated.
For example, Brand et  al. [20] demonstrated that the 
effect of personality traits such as self-esteem, self-effi-
cacy, and stress vulnerability on pathological internet use 
is mediated by a dysfunctional coping style. It emphasizes 
that difficulties in handling emotion as well as individual 
problems reinforce the effect of specific personality traits 
on addictive behaviour. Brand et al. [18, 19] assume that 
the relationship between predisposing variables and 
symptom severity of a potential addictive behaviour is 
reinforced by affective and cognitive mechanisms such as 
a dysfunctional coping style and dysfunctional emotion 
regulation. Similarly, the cognitive-behavioural model of 
IGD [87] argues that the interaction of cognitive compo-
nents, decision making style, and motivational compo-
nents explain problematic behaviour. Moreover, it could 
be assumed that dysfunctional emotion regulation strat-
egies serve as reinforcing mechanisms for individuals to 
experience rewards or compensate (emotional) deficits 
by using SNSs [26].
This approach outlines that personality traits associated 
with problematic use of SNSs could be related to specific 
reinforcement mechanisms such as a more fear-driven 
or compensation seeking approach and a reward-driven 
pathway [88]. Besides the gratification of specific needs, 
fear of missing out, or compensation of (social) deficits 
as mediating factors, dysfunctional emotion regulation 
could be assumed as  a further reinforcing factor. Based 
on the idea by Wegmann and Brand [26] the direct effect 
of narcissism on PSNSU illustrates a more reward-driven 
pathway. The disability of handling emotions maybe asso-
ciated with a dysfunctional coping style as well could 
indicate a more fear-driven approach, where individuals 
with maladaptive personality traits try to compensate 
this dysfunctional emotion regulation strategy by using 
social networks resulting in a repeated behaviour and in 
problematic use at the end.
However, future research should investigate the effect 
of dysfunctional emotion regulation on PSNSU by keep-
ing the fear-driven/compensation seeking hypothesis 
in mind. Nevertheless, the observation of very constant 
mediation effects emphasizes the importance of emotion 
Page 10 of 13Hussain et al. BMC Psychol           (2021) 9:160 
regulation and the bidirectional association between dark 
triad traits and PSNSU. In terms of possible explanations, 
it shows that the more difficulties SNS users have in reg-
ulating their emotions the higher the chance of display-
ing PSNSU behaviour. The strategy used by individuals 
to manage their emotions could prove vital in preventing 
maladaptive SNS use. This could have implications for 
prevention and treatment programmes. It could be that 
specific content or interactions on SNSs causes individu-
als to experience negative emotions, encouraging indi-
viduals to be aware of their emotions and to manage their 
emotions may improve emotion regulation strategies 
[89]. However, these explanations must be tested further, 
and the results of the present study need to be replicated. 
Furthermore, given the variance in the model, there are 
clearly other risk factors, which were beyond the scope of 
this study but also need to be investigated.
When comparing both groups with each other, the 
results demonstrate that male users score higher in all 
dark triad traits. This partly supports previous research 
that showed males reported higher mean scores on 
Machiavellianism [41]. In contrast, previous research has 
reported that females scoring high on psychopathy were 
susceptible to greater levels of PSNSU [79]. The struc-
tural equation models for male and female participants 
however showed similar direct and mediation effects 
for both genders. Notably, the effect sizes were higher 
for female participants. Given that the main mecha-
nism appears to be similar for male and female SNS 
users, the results emphasize interesting implications. For 
instance, they show that the key mechanisms described 
in the I-PACE model [18] appear to be valid for male and 
female SNS users, which suggest general validity. Affec-
tive and cognitive components such as reinforcement 
mechanisms of personality traits for the development of 
an addictive behaviour are similar for different groups. 
Furthermore, being younger in age also  seems to be an 
additional risk factor. Future research should investigate 
the relevance of specific personality traits as well as fur-
ther risk factors against the background of specific socio-
demographic variables.
The present study is not without limitations. The 
cross-sectional nature of the study prevents the draw-
ing of causal relationships. Furthermore, the study 
relied on self-report data which is subject to well-
known biases including memory recall and social desir-
ability. With the focus on dark triad traits, the factors 
of social desirability and impression management may 
have a negative impact on the reliability of the data 
[90, 91], such implications need to be addressed with 
more innovative research methods. The present study 
did not utilise a clinical sample, future research with 
similar aims amongst a clinical sample is therefore 
warranted. The study used a survey method, therefore 
future research could use mixed-methods to confirm 
or disconfirm the findings presented here. Investigat-
ing emotion regulation strategies (e.g., reappraisal, 
and suppression) in relation to SNS experiences 
using a qualitative approach would also be beneficial. 
Moreover,   regarding the age-sensitive constructs, it 
would be worth investigating the effect of age more 
systematically.
Conclusions
The present study is the first to examine the possible 
mediation role of emotion dysregulation in the asso-
ciation between dark triad traits and PSNSU. The find-
ings provide suggestive evidence of why PSNSU may 
develop as a function of the presence of dark triad traits 
and emotion dysregulation. The study highlighted the 
important role that emotion regulation plays in the 
association between dark triad traits and PSNSU. The 
findings will be of benefit to prevention and treat-
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